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DEVICE FOR THE SEPARATION OF POWDERS
INTO COARSE AND FINE COMPONENTS

The invention refers to a device for the separation of
a powder into a coarse component and a fine compo-
nent with a housing, with a feed arrangement for the
material to be fed and with a coarse material discharge
and a fines discharge.

In the manufacture, treatment and/or processing of
- powders, for example in the area of coating powder
manufacturing, ever greater requirements are placed on
the particle size distribution. Narrow particle size distri-
bution curves, i.e. a sharp top size limitation as well as
an effective fines removal, represent the goals in this
area. The narrower the particle size distribution curves
need to be, the more difficult it is to meet these goals.

It is a known fact that cyclone separators or dynamic
- separators are best used for separating powders into a
coarse component and a fine component. The proper-
ties of these known devices, however, are proving less
and less able to meet the requirements for particle size
distribution curves described above.

The task of the present invention is to create a device
of the type described above which makes possible a
separation with sharp particle size limitations, and can
thus fulfil the high expectations with reference to the
manufacture of powders with narrow particle size dis-
tribution curves. |

According to the invention, the task is solved in that
the housing, the material feed and the material dis-
charge segments of the device according to the inven-
tion are constructed as a cyclone separator and that a
sifter, preferably a dynamic sifter with sizing wheel and
drive, is attached between the material feed and the
fines removal. In a device of this type, both the proper-
ties of a cyclone separator as well as those of a sifter are
utilized. The use of the cyclone-typical gas and particle
flow, which is determined by the geometric dimension-
ing and shape of the cyclone housing, results in a signifi-
cant spatial separation of the coarse flow in the wall
area from the fines flow in the central/axial region of
the housing and thus to greater separation efficiencies.
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A sharp top size limitation, without oversize particles of 45

any sort and with controlled separation of the finest
particles, i.e. a bottom size limitation, dedusting be-
comes possible. The dispersion of the feed matenal,
which is generated by means of gas acceleration in the
product feed line, is advantageous for a good separation
effect. To achieve this effect, the sectional area of the
feed tube decreases accordingly. In addition, the blow-
ing of a helical air-flow against the sizing wheel has
proven to be advantageous. This is determined by the
feed spiral of the cyclone housing and occurs, as is
functional, with a rotational direction which agrees
with the direction of rotation of the sizing wheel. By
means of the cyclone separator according to the inven-
tion, a sharp separation of coarse from fine components
can be achieved even for separation limits in the particle
size range of 50 to 250 microns. For this reason, depend-
ing on the use and the setting of the dynamic separator,
powders with astonishingly narrow particle size distri-
bution curves can be achieved. |

The action of a secondary sizing chamber connected
to the conical section of the cyclone housing, which is
provided with nozzles for gas supply, is particularly
advantageous. The effect of such a gas supply 1s to
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“wash out” the coarse component of the material as it
drops, which further improves the separation sharpness.

For reasons of improved operation, the separator 1s
mounted on a plate together with the fines discharge
and attached to the housing in such a fashion so that it
can be removed. This permits the replacement of the
sifter with a plunger tube, so that the device according

to the invention can be operated as a cyclone separator.

Further advantages and detail of the invention are to
be explained using the construction examples repre-
sented in FIG. 1 to FIG. 3. These depict the following:

FIG. 1 is a diagrammatic elevational view, partly in
section, of a device according to the invention,

FIG. 2 is a diagrammatic elevational view, partly in
section, of a device according to the invention with
sifter pivoted out and plunger tube inserted and

FIG. 3 is a diagrammatic elevational view, partly in
section, of a device according to the invention with the
flow paths indicated by lines.

In all Figures, the housing of the device according to
the invention is designated with 1. It comprises the
upper cylindrical section 2, into which the product feed
line 4 opens in the form of a feed spiral 3. The next
section downwards is the conical housing section §,
which is typical of cyclone separators, and which opens
via its spin cut-off edge 6 into the secondary sizing
chamber 7. A cellular wheel sluice 8 is provided for the
removal of the coarse component from the secondary
sizing chamber 7.

The upper section of the housing 1 is provided with a
horizontal flange 11. In the design examples depicted in
FIG. 1 and FIG. 3, a plate 12 rests on this flange 11, to
which it is fastened with several screws 13 (only one is
depicted here) in a releasable manner. The plate 12 1s
the mounting for the dynamic separator 14. This com-
prises the sizing wheel 15 (two sizes are shown), which
is located directly below plate 12. The drive motor 16 1s
positioned above plate 12. Plate 12 is provided with a
central opening 17, through which the drive shaft 18
passes. At the same time, the opening 17 in plate 12 is
also part of the discharge for the fine material compo-
nents. The angled discharge line 19 is connected to the
opening 17.

In order to be able to set the separation limit, the
speed of the sizing wheel 15 is adjustable. For reasons of
function, the direction of rotation is selected so that the
sizing wheel 15 and the helical product flows rotate in
the same direction.

A mounting block 21 is provided on housing 1. A
support 22 is mounted on the mounting block 21 above
joint 23. This support is connected to plate 12. Joint 23
is provided with a gear unit 24 and a hand wheel 25.
These devices permit plate 12 together with sifter 14
and outlet tube 19 to be lifted e.g. swivelled out of the
flange of housing 1 to a position such as 1s depicted in
FIG. 2, after release of screws 13.

As further shown in FIG. 2, an additional plate 31 can
be attached to flange 11 when separator 14 is with-
drawn from housing 1, which supports a plunger tube
32 passing through plate 31. Plunger tube 32 terminates
below the product feed spiral 3. The angled product
discharge line 19’ is joined at the top end of the plunger
tube 32. In this manner, the device according to the
invention is converted to a cyclone separator. Plate 31 is
simultaneously the top plate of the cyclone separator.

For reasons of improved operation, the secondary
sizing chamber 7 is mounted to housing section § in a
releasable manner. This allows the possibility of initially
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purchasing the device according to the invention as a
cyclone separator and subsequently retrofitting the
sifter 14 and the secondary sizing chamber 7 at a later
- date.
~ The function of the device according to the invention
is to be explained using FIG. 3, in which flow paths are
indicated by arrows. The gas-material mixture enters
the housing 1 via the feed line 4 and the feed spiral 3.
The carrier gas is removed mainly through the opening
17 and the discharge line 19. In the process, it carries the
finer component of the material with it. The desired
particle size limitation is set with the aid of the adjust-
able sifter 14. Product particles with a granular size
exceeding this limit are ejected by the sizing wheel 15
and enter the secondary sizing chamber 7 along with
the coarse material component. In order to further im-
prove the separation sharpness, the secondary sizing
chamber 7 is equipped with a gas supply system 33. This
comprises nozzles 34 opening into the secondary sizing
chamber 7, to which gas supply lines 35 with valves 36
are connected. The gas, which enters the chamber at
high speed, flows upward through the central area of
housing 1, carrying residual fines with it. Sufficiently
fine material components are transported to the product
discharge line 19 by the sizing wheel 15. Any particles
 with a granular size exceeding the desired top size limi-
tation are ejected by sizing wheel 15 and return to the
secondary sizing chamber 7. Particularly sharp separa-
tion limits can be achieved by means of this device. The
separation limit is continuously adjustable over an ex-
tremely broad range of from 8 to 300 microns.

When the device according to the invention 1s con-
verted to a cyclone separator (FIG. 2), a gas supply to
the secondary sizing chamber is not necessary. In this
case, the valves 36 are closed. -

FIG. 3 also shows that the sectional shape of the
relatively long feed tube 4 changes from round to rect-
angular (opening in feed spiral 3). In accordance with
function, the sectional area is reduced in such a way that
an acceleration is effected, for example from 20 m/s to
30 m/s. The result is a product dispersion in feed tube 4
which further improves the separation efficiency.

I claim:

1. A device for the separation of a powder into a
coarse component and a fine component comprising: a
housing (1), a material feed (3, 4) into the housing for
the material to be fed and a coarse material discharge (8)
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for the housing and a fines discharge (19) for the hous-
ing, the housing (1), the material feed (3, 4) as well as
the material discharges (8, 19) forming a cyclone sepa-
rator, and a sifter (14) being positioned between the
material feed (3, 4) and the fines discharge (19) in which
the housing includes a flange 11 and which device in-
cludes a plate 12 and in which the sifter (14) is mounted
on the plate (12) together with the fines discharge (19),
which plate 12 is fastened to the flange (11) of the hous-
ing in a releasable manner, in which the housing (1)
includes a mounting block (21), which bears the plate
(12) with attached support (22) in a manner such that it
can be pivoted, which device includes a hand wheel
(25) and a gear unit (24) for pivoting the support (22)
out of the housing (1), which device includes, when the
plate (12) supporting the sifter (14) pivots out of the
housing (1), a further plate (31) with a plunger tube (32)
attached to the flange (11) on housing (1).

2. Device in accordance with claim 1, in which the
sifter (14) is a dynamic separator with sizing wheel (15)
and drive (16). |

3. Device in accordance with claim 2, in which the
material feed includes a feed spiral (3) for transporting
the feed material and in which the sizing wheel (135) and
the feed spiral (3) have the same direction of rotation.

4. Device in accordance with claim 1, in which the
housing has a conical section and which includes a
secondary sizing chamber (7) connected to the conical
section (5) of the housing (1) and which includes noz-
zles (34) opening into the secondary sizing chamber (7)
which nozzles are connected to one or more gas supply
lines (35) with valves (36).

5. A device in accordance with claim 1, in which the
plate (31) constitutes the top plate of a device converted
to a cyclone. |

6. A device in accordance with claim 1, in which the
coarse material discharge is in the form of a cellular
wheel sluice (8). |

7. A device in accordance with claim 1, in which the
material feed includes a feed tube 4 having a section
shape which changes from round to rectangular in the
direction of flow of the feed material.

8. A device in accordance with claim 7, in which the
feed tube (4) has a sectional area which decreases in the

direction of flow of the feed matenial.
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